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(54) MANUFACTURE OF BUMP AND MANUFACTURE OF SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a bump with high 
reliability and durability after a flip chip has been mounted, by improving g the 
elootrloal oharootorlotloo and the adhoolvo otrenRth In a Junotlon Intorfaoe botwoon an 
olootrodo and « hump na o aoruluoUva Mini of borrlor rnolal formod on the oloolrotlo. 
SOLUTION: A polylmltlo Mm 14 In for mod on a oomlooiiduotor BuboLraLo an an 
Intorlayer Insulating film, a connection hole 14a is made in the polylmlde Him 14 In Its 
part corresponding to the upper section of an Al electrode pad 12. Thereafter, prior to 
the formation of a ball limiting metal(BLM) film 16 as a barrier metal of a solder ball 



bump 19. the semiconductor substrate 1 1 is subjected to sputtering and etching 
processes in an atmosphere, containing at least an inert gas with ion energy higher 
than that in a film-formation pretreatment of the film 1 6 to be carried out later to 
remove the scums remained in the hole 14a. In another example, the substrate is 
subjected to an ashing process In an atmosphere containing at least an oxygen gas 
and then to a sputtering process in an atmosphere containing at least an inert gas 
continuously, thus removing the scums which remain in the hole 14. 
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Japanese Laid-Open Patent Publication No. 11-238750/1999 
(Tokukaihei 11-238750) (Published on August 31. 1999) 

(A) Relevance to claim 

The following is a translation of passages related 
to claim 2 of the present invention. 

(B) Translation of the relevant passages. 
[Abstract] 

[Problems] . . . after flip-mounted . . . 
[0002] 

[Prior Art] . . . High density mounting technologies, such 
as flip-chip mounting whereby a bare chip is directly 
mounted to a printed wiring board, are being developed to 
replace conventional package mounting methods, 
especially, for use with mounting of semiconductor 
integrated circuits (ICs) and semiconductor large-scale 
integration circuits (LSI circuits) . 

[0003] A flip-chip mounting method is to directly mount 
to a printed wiring board an IC or LSI circuit chip with 
solder ball bumps formed on the aluminum (Al) electrode 
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pads of the chip. 
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fi<^JLQ> CO) ACCf^CWS W^T7l^S 

mcDvtximma>txMA'zy(i& ^l^-s^s 

■X^^y/^TS$lffl^<^^ZO£)SU^ [8 9 0 0] 

xwiA^)-U^9:^m^?<^^co^a>z: °<z^ 
?#o e^E?J#ffiutfcMr Mty^Kff/?<^x4^/ 

YX^ ( Z HN9 9 '91) A0 0£5B1^Z>.\/ 
$m K ( Z H>I 0 9H MO 0 0 T^/m^-AdD I 

D D S 0 S^rS^O)-^ Mi^JV^^^m 

Q^M^Q^CD^X^W- [Z9 0 0] 

JLX^-R (ZHW9 9 'SI) AOOI^Bl^H/ 
Wm K ( Z H>10S^) MO 0 0 I^Jmr- AdtD I 

3 s o o t ^mma>2: \>\m^Ytt ( l o) $mxi^ 
^iy_yjin?fe6— ^ [9900] 
ir*x<^>^a ^OTlE : 05//<^^x^^/^a. 

6<^^jLx&wim&zmi "lY^mmm^ 
xzAwmaa o 1 zxm ^xx $mm&u> 



^ny$jLy^>#$m*ftOo zzx<D7,ny$ji 

y ^>tf$m± mznt>nz> b l mm 1 s (Dtmrnw 
[0078] -jwwazite. rr, -^ji:UTOTt^-r 

il/CBSf (O, ) -£<£>ita£ 1 0 0 s c 

cm, JBJ^I. OP a, *r™:3flK£9 OTC^U 
ICPy-X^1 0 0 0W (4 5 0 kHz) , 
A-fT^mE&lOOV (13. 5 6MHz) hl>X7 

[0 0 7 9] &tC, Hftt.\sX^<D&O\Z0ltfft&X) 

F#XCD*Jicfi£:2 5 s c cm, A r #X<9tfitg£: 2 5 s 
ccm, BH^^rO, 13 Pa, 7s^im$& 9 CC^ 
U ICPV-^fMlOOOW (4 5 0kHz) , 
»£A*<T;*Ji!££:2 5 OV (13. 5 6-MHz) £L 
TX/N"^^X^^>^50H^m^ -^-(^lOW#fp1^3 0 

IHl 4(7«®(7>^i5iifii^«, lUtol 3 O'CT'^^o 
[0 0 8 0] dtlf»^7^y>^jW3^/V>^X 

M 1 4<D^fL 1 4 aCDJgSK^r^^rA 1 4 b# 

aw«Kd^5&$n§i:t , fofc, a \mm/^y k i 2^ 

^<7)X/^^^X^^>^5Q31CD^, A 1 WS/^y K 1 
2<0^fc#ftU^b»;k HFi^bTilTC^tl 

tU <fcOilW*fcA 1 WS^y K 1 2 <&a8B&«HH-*. 

[0081] « 1 (Dmm&tmmzxmmtb 

X h/^-> 1 5 «l» BLMI16 (Dffflgm 

[0082] jyWlCte, -^J^UTOTt^-r^T 
X/^x^>^I£fT?o ffcto^ Tutttt 
XtbTA r^fX^ffiV\ -£<0«gte2 5 s c cm, BE 
2r£0: 13Pa, X^->^^9 0 < C<i:U I CP 
V-X^10 0 0W (4 5 0kHz) , SffiTH'T' 
xmE£lOOV (13. 56MHz) tbTXAy? 
I7f>»^\ ^&Q»^£9 0 
^©ttOX^y^^t^^l/yX h/^->l 5 
<0^<7>«©B8R»& «tal 1 OtrtffcS. 

[0083] £<Z>& m 1 ©S8fB^i:ra«{CXSSJt 



[0084] c<Dm3<Dmmm\z£%i3Jvtz#-)^ 
^\^rz^-jyv^<D^^mtmmx^<Dx\ 
[oo8 5] z<nm3oymmm\z£.n& m,2<D$m 

[0086] -ra*>*6, z<m3 <Dmjmm\z^n\^ 
? y i/yymmzmk\^x'ut>n%7,^y *x^>^ 
$m\zM, HF^^Mjtf^ffl^oT, Aimm/^ 

mz^y$ f mkznz>rz& £vm&istzA\w&^ 

fc, 5 KK 1 4<Z»ffiJg<0^>^U H 
te, m^J^te^o^:^^^^^ (F) E&\z<k-oX? 
—5*^ h (Cc^X/^^^x^^^^^^oTt-r 

m&znz>w&h<s$s) $n. 4\^izt£Z\zm&m 

mttez* z<Dfe#>. cools i^yJ&yiyyJ^y 

(hbTCD^U-f5KJ^14<h, Z(D^yZfom±\zm^ 

mmm£Lk\zm-<Dx\ mmf^m^(Dmm±^v 

[0087] ^CCD^cD^S©^^C^^^-C^W5tC 

nmt<tt\ zo$m\z* ±m<nmmmizmfe'znz> 
[0088] wifct ±mnmi~m3<D$mm\z& 

>«KfiEU dC0W> ? /;h/^-> ; S:*?Xi7<i:UTX7 

s/x b^—>^m^^fz^\zm^tz^(Dmmy) 

[0 0 8 9] ^c, ±3*<Z«l'-»3<«B©aB(w*3lri 

-trx^ji^u^,- zn& mm&m^x^M 

[0 0 9 0] £*t, ±a<^l^JB3<ZSBBE^i^^ 
TH, 7.ny^x.y^y^^^7yiy>tf^m^fro 
^X-rjM&mt^X* hv'tlr-FWSf^gC??* 



^^xmm^o^^jmm^m^m%a>A<u^(- 
^vz^^mmmto) i mcd^mcd? mm] 

^vzi ^r^mmmcD i m&xmcD^ to \m\ 
^xmm^^^^m^m^mcoA^^ 

-as^vri % r^mmmco i ma>m£Q>? c 6 a 
°^xmm^cp<^^4m^^m^m^a>A<un( 

^^^mm^Q^^^m^m^MmcDA^^ 
*<2<$xm®m&o*^ < 2^mzm%w&&A<u'\( 
°^^mm^^jmm^^mcDA<u^( 
°^^mm^^Mfnm^mw^cDA<^( 

m-^\^owmm&±x^AMMm&?\ -^y^A 
<2\*%^M2mft^GA^^\wmm(£>A<u'\( 

°<2<$x 

<y^mm tibhsg^ u.<^ran [66 o o] 

m ^mM^^ma>m^mA<^co^T wt:^ 
R^ma>mmm^^^mm>z: v ^ [86ooi 



coxm^^^wm^^mm i o?^a>^ [9 6oo] 

[96 00] 

^n^lPl^c^/:<xAir-^^^ra^)x: Tlx 

^^a»aawG>e»--TaKi()SET ^ [^600] 

^oV/lill^ I V U-¥^l 2 1^ ^i./H» I V9r 

'fl^a»ae^e*'-TSC£)SET ^ [S600] 
x^a "xc-r~m^7?mmmwM "iYmm \o 

<CiAu<zttYKj:Ci±*a>z^f( (9H) 

QCD^UZl ^^X^^^WZimiMl^P^ (10 

h) »e 1 ( 1 h) Tixn^^p^^s^^ w 
zmmm^zwi^zmvmr ^ [2 6oo] 

*±r£Dj&mK* v an ?mmm> q ^ t 

*?a^^a»fl!B^T«G)g¥T ^ [1 6 0 0] 

^S^^dox ^^njj^x^/:^M/^^7k^ 



[014] t^^#iCck^^^-;W\'>^^3B 
IB 15] Wi^^lM^^O^II 

El] 

^ J0 7^7 

^ _„,.„| ^._^ /,. ~ — 1 79XT»»a 



Rats 

2 — 

4-^ 



-3 x?-£? 



[018] ^j^^tCct^^^-JWN'V^^i 

[«*KB«W] 

ii - • .tmfcgfa 12 • • -aih/^k 1 

3 • * •A , 'r>^>3>H 14* • -sRU-f^H 

14a • • -aSBBL 14b • • • X^JA. 1 6 • 
• * BLME 18—- (WcE 19 - • • fct^S 

E2] 



Ha 
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